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benzenes do not have deleterious effects in concentrations to which
populations might be exposed, they are far from reassuring that no
effects will result from long-term, low-level exposure*

GENETIC EFFECTS

Short-term bioassays are assuming greater importance in the
evaluation of genetic properties of a test chemical.  The recent
suggestion that benzene produces leukemia has stimulated extensive
investigations of the clastogenic properties of the aromatic hydro-
carbon solvents and limited studies of their ability to induce gene
or point mutations*

This section attempts to assess the mutagenic potential of
some alkyl derivatives of benzene*

Toluene

Mutagenic Potential. The genetic properties of toluene have
recently been evaluated in a battery of short-term mutagenicity
assays consisting of a test for mitotic gene conversion in the yeast
Saccharomyces cerevisiae D4, gene mutation tests in several bacterial
strains (Salmonella typhimurium TA98, TA100, TA1535, TA1537, and
TA1538) with and without activation, and specific locus forward
mutation induction in the L5178Y thymidine kinase Fischer mouse
lymphoma cell assay (Litton Bionetics, Inc., 1978a).  The results
of all microbial tests (with bacteria and yeast) and the mouse
lymphoma assay were negative* However, the results of bacterial
tests were somewhat varied because of the extreme toxicity of
toluene to these organisms.

Toluene, a strongly lipophilic solvent, has also been used
to reduce the permeability of bacterial cell walls (Miller et al.,
1973; Moses and Richardson, 1970; Sullivan and Volcani, 1976).
Toluene-treated strains of Escherichia coli are more permeable to
low molecular weight compounds such as deoxynucleoside triphosphate
than are untreated bacteria (Moses and Richardson, 19/0). This
suggests that highly lipophilic solvents such as toluene might
influence the penetration of test compounds into bacteria if it is
used as a solvent in microbial mutation tests (Dean, 1977).

Clastogenic Potential. A daily subcutaneous injection of 8.7
to 11.0 ramol (0.8-1.0 g) of toluene per kilogram body weight for
12 days caused an increased frequency (13.7%) of chromosome damage
in the bone marrow cells of rats, compared to a frequency of 4.2%
in a control group. The chromatid gaps were the most common changes
detected in bone marrow cells from toluene-treated rats (Lyapkalo,
1973).

